We study the class of linear differential-algebraic m-input m-output systems which have a transfer function with proper inverse. A sufficient condition for the transfer function to have proper inverse is that the system has 'strict and non-positive relative degree'. We present two main results: first, a so-called 'zero dynamics form' is derived; this form is-within the class of system equivalence-a simple form of the DAE; it is a counterpart to the well-known Byrnes-Isidori form for ODE systems with strictly proper transfer function. The 'zero dynamics form' is exploited to characterize structural properties such as asymptotically stable zero dynamics, minimum phase, and high-gain stabilizability. The zero dynamics are characterized by (A, E, B)-invariant subspaces. Secondly, it is shown that the 'funnel controller' (that is a static non-linear output error feedback) achieves, for all DAE systems with asymptotically stable zero dynamics and transfer function with proper inverse, tracking of a reference signal by the output signal within a pre-specified funnel. This funnel determines the transient behaviour. 
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Introduction
Differential-algebraic equations are (as the name tells) a combination of differential equations along with algebraic constraints. They have then been discovered to be the perfect tool for modeling a vast variety of problems, e.g. in mechanical multibody dynamics [10], electrical networks [22] and chemical engineering [8] . These problems indeed have in common that the dynamics are algebraically constrained, for instance by tracks, Kirchhoff laws or conservation laws. In particular, the power in application is responsible for differential-algebraic equations (DAEs) being nowadays an established field in applied mathematics and subject of various monographs and textbooks [4] [5] [6] 9, 13, 18] . In this work, we consider questions related to closed-loop control of linear constant coefficient DAEs. The concepts of minimum phase, asymptotically stable zero dynamics and high-gain stabilizability are considered for the DAE case. We further show that the 'funnel controller' (which is in [16] successfully applied to minimum-phase ordinary differential equation systems of relative degree one) achieves, for all DAE systems with asymptotically stable zero dynamics and transfer function with
